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Alff|[J^^^-3 1 5*5<J;t;iM{|IJ*^^-3 2 5±. M.W 

m-^it. x%m\%mmm3 1 %^^mimmmm 

13 2 8±tc|fii9'3ltTtj;V\ S/c. {1)^153 0 0 

1, 3Q0o(D^^-'ii(DH^m^t^xm\ti!^-3 

1 5fe§l/^ti:imiJ;f3^^-3 2 5(D±lCifii3 0tj-T. ffi 

^.;L'3 0 0 acogp^^cD^^SB^BrVUXi:^^~ti^t£ 
*«mitcfe'V^Tt±. lH^B^U->;b3 0 0 ai:fi 
7^^3001, 300o i:«I^^b-&/ctO^?g^Br 

[ 0 0 6 5 ] A 2 . %mm%.mm^ -mzit. xm{% 
mkm3 1 i^i.mm{mMm3 2 7f^ffli:fcnt5i 
b^b13 0 3cDrfe^B^>?i:. xmitmm3 1 s^J; 
tfiitw{iij)t¥Misi3 2 ^<D'^^(Dim^^<tmmx 

[0 0 6 6] y-^'U^^7^^t-F^Dfe^BrVWX3 

oo^cfc'v^T. it^mmm^m. tr^h^. Sh^bI 
3 0 3tciE^En]fiDL^v^^iTti. ]£(D-mmi%t 
LX(D'mB'7^^(D%mm. umm-^it. imltcxm 
fi«i3 1 1 ^^mmmm3 zKOy^y^-yi 
mc'ijtr^x. xmmm 1 1 tMm%mm 2 1 t(D 
mx'^9 ommmc^i^nmmxmmn. xmm 

IH^13 1 7mxity}£yi^'m3 1 7 dtcWt^ 
IMIJiHfRllS 2 7 5fifg-ett7l£>^"^r^3 2 7 d 

K¥fTi:^§o i:cDJ;^^iH?iM1-§SH^Bl3 0 3 
AltL/-di)t)tOfl)^7?^A^@l5t§i:V^9 mft 

^bM3 0 3immmn^nmmxii. mmiat. 
m^Bj^i'mmmm u m^a'Ai'o^mm^ z m 
sfi3 1 1, 3 1 zmmmicmmm (mmmm) 

e ^ O fcttlTffi^lJ ^ tl § o 

[0 0 6 7] L^O^L^A-if,. 02fc^-rJ:3fC, ^^CD 
Aim^l3 1 7*5j;tflttBtJiH^l3 2 7}ff{gtfe 
tt§?SfB^"?07t^fa«> ^ey^~77^3 1 7 d, 3 2 

7 d^^mmm? nic^LxiimLrcmtrs^. 
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[0 0 6 8] ^.(D^^rM^u'i^'f-mmmmts Wl 
i5j'?cDijafiTi4 mmm-nm imt^^tcWz. 

/cm miis mm:m n\cnLx^-^m'^}L-^ 
7 X h (oum mmt. mum it^-^r^t^yv 

7Xh£7)fgT^fg< CtC^So 10 

t § 3 > h ^x h (DKMnmm\m o ^j^sot s /c* 

tc. *g|5g|^j(DiirVwx3 0 0f;:fcnj-§AI«^ 
ffifiils 1 8t{i. Ai^iJffi^is 1 r£.m^^h^x% 

[ 0 0 7 0 ] 1 3 fi. fifWB^'?oiiJjTtt^+ 1 y 

LfciE(o-mm%M a m$.m^m^^^ y-\z)it^rc 
ibut. m3 (A) ic^j^^ic^ mmrj:mm^^ 
t^\E(D-m'mm b ^s^^t^it?) ctiz^^m^ 
^mx&^. i/t. 03 (B) icTT.t^oic^ iE(D-m 
mmaic^Lh>^m^^t^n.(o-mmm c 

[ 0 0 7 1 ] ^ c T\ 0 2 (DXMMytmmm 3 l S £D 30 

iiaf/Ti*3j;t;imfm^M«si3 2 smminmit. 
ms (A) cDna^ifflLT. ^nfW)St-5itMr€ 
^Bj^^(D^mtitxMmmR3 1 i^i^ttiijsss 2 1 

[0 0 7 2] C(DJ:3^M§4L/c7t¥l[S^fr§ 

mx\ AMiJ*^^-3 1 5(DAMMffi±*5J:t>~|^tii 
1:^7/^-3 2 5tDi^HiiM±Ji:?4J6^^A^5>l«S/c 40 

$/c. m^'Dte«fM^ilbTtJ. Ta2 05t:^^tCfe. 
B iz03. WO.. Hf C eOz. S nOz. Z rO 

3. T i Oz. s i 02. Moo,mmmmx&^. $ 
/c. Ai^iiij7^^Mf«ii3 1 8 mmmmms 2 s 

[0 0 7 3] J-;(±IK0^ bfc J; ^ fc, ^^MiJor^SfV^ 50 
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^X3 0 OT-ii. AI>tm^Mfil3 1 8fcJ;t>~imfIiJ 
3 2 8 J; o T. AltiJEfRll 3 1 7 *3 j;tf 
l^tHiJE^ls 2 7^D3fi{^^i:*3it§?Si^^?£D:/U^;l/ 
b tc^HH Lzmt § 3 y h 7 X h £D Al^^ fjSc^^ttiOfi 

[0 0 7 4] S/i. AM7t^M«l3 1 StDlMffl 

x^ffli/^/cAs^ij;b^^-3 1 5^^mmm^'^~3 2 

X\^^(DX\ fM©)t^M«7^;l/A (ll 0#F,i) <D 
d; ^ tC, 5^f*T-fe§ T A C 7 ^ ;bAtCfcV^Tf§4t 5 

[0 0 7 5] AWjffi^i3 1 i^i:.mmm 
mmnm) m-Dxm^it^x^.^miB'j^^o^m 

Mmmms 2 8(Dmmmicmf^'p^^(Dmm 
mmmx^^m^Lxm'^-^nxh^^o it^irj: 

3 2 8c01M)t1^> ^n^~n)rtlSt-§1^0l^-3/cl 

m^^t^^^mmmp nmmc'i9-Dxm\t 
^h^x^mmxh^o 

[0 0 7 6] B. ^2^ffiM:04li. ^2^SSMi:L 

xm^BT^u xmrnrntmrnmrnxS)^, m 

^MMfarVUXS 0 Ot±. AltiJ;?3^^-3 1 5(D 

^Mm±KkMMmmmn3 1 s^^ml. imdu 

;^;^-3 2 5cD)t|faiffi±^<:tHiJ}^™«l3 2 B^ff^ 
fiS; L T l/^ 5 tf^^^ t T I ^ 5 A\ ^2 ^MiJfOlUxV ^ 

^x3ooxt±. AMM3 1 iiimj^^mm 
1113 1 2 ixmmm) txMimms ntm 
f^cxMMftmms 1 smi^u mmms z i 
itffM^nmwsa 2 2 (iMiii) iiiMffl 

iH^l3 2 7 i:cDr^tC|miJ)^mil3 2 S^ffML 
[0 0 7 7] *^MiJ®lB^HrV WX 300X(Dj;^tC 

Ai«ij)t¥ffiii3 1 8^^mm%mmim3 2 8 
ootm&t^r^t^tt^x^^o m-:>x. Aiffijffi^ 

13 1 7fe'j;tflMiJffi^l3 2 7cDMc43lt§rfc^B 
5i-?cD7U^;l/ b LTfg^T § 3 y h ^x h OA 
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v^tfg^t J: ^mmtic cfc -DTft^w^ (1 

[0 0 7 8] ^:io. xmmmmms i sisi^nm 
Mmmms 2 sa. Ai^fijgss 1 1 ^^mmM 
Sffis 2 1 (D?grBi3 0 3 mmM(omicjiMt^ 

l^tiJl)fe^ffi«l 3 2 8 ©l^f n^^-Tj^^ 1 WlJ 10 
i:^afc^jSt§AMiJA^^-3 1 5(0^XMm^^r} 

Mmiti^'^- 3 2 5 (ommmBcj{Mt^ j; 3 lt 

[0 0 7 9] C, ^3^»J:05ii. ^3^»Ji;L 

i:^2^1fi/IJ(D?SrBfVW7.3 0 0, 3 0 0Xti. Alt 

iJSSgPrt(D^^-fti*^0;?J7XS±JcAl^iJ7fe¥M«l 20 

S^MMfsxVUXS 0 0 IMiJ*^^-3 2 
5(D)feimffi±fcAlfflJ7t^Mfil3 1 8i:im{|iJ)t¥ 
Mills 2 8 i:^llffMbTV^§ii^^/fsLTV^I.c 
[0 0 8 0] *^MU(Dr^rBTVUZ3 0 0 YcDj;^t 

xm%mmm?> 1 8*3i;wtijfij)t^M{ii3 2 s 

^|sg-;y7Xffi±tllffMLTfe. )t¥fi^icti||ii: 
^ 2 UMiOrfe^srV UX300, 300Ai:tffi^^^ 
^tililA^TtSo ?;^oT. Al«^il3 1 l^^X} 30 

imniJBH^ls 2 7£D^fifgfc*3it5rfc^B5j"?'o:/^f-;i/ 

b t^lHg LTfg^rS 3 y h h (DAit^«c#ttOll 
T A C 7 Y;bAtfcV^Tf§4t5fgiiKJ; 

[0 0 8 1] *^MMb^hxVUX3 0 0 

ti. l^tBffiffl^fe^ilS 2 8. AIM{|iJ7t^ffi«l3 40 

1 8©li}cllffML/c±i^^Mt.TNLTV^5A\ ii^O 

2 8o?iiafjri*3j;r;i^aiffifiij)t¥ffi«ii3 2 8£Dija 

[0 0 8 2] S/c. *^MiJT1i. lttBS{|iJ;^7^^-3 2 

5«7ti>j-i±iffi±tcAitffiij7t^ffifii3 1 d>^^mm 
mm%mmm 3 2 8 m%mm Ltz.'^^mitmLx 50 
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^13 2 imts xmimm 1 1 coh-s^a^-^^cd 

ffi±. AM{|iJIH^l3 1 7cDffi±. AMiJ;?3^^-3 1 5 
(DE-h ht^-1imwmBfS.t § J; ^ til LT J; 

AI«JS»rtOP^o/c;y~^Xffi±frAI^ 

M)t^ffi«i3 1 8 mmmmm%.m2> 2 8 i:^Ai^ 
[0 0 8 3] D. fu^jj-^^m^-.m^^t. if-m 

\^X\t. av^fcE$-r§3-D07^^^{ItWtcx7jfB] 

[0 0 8 4] 7°Ov'x^^ 1 0 0 Oti. m^^^^^l 0 
Oi:. fe)l^^m¥^2 0 0 i:. S-Dm^^y^h;^)]^ 
7*3 0 OR, 3 0 0 G, 3 0 0 B ^uX^V^n-l' 

(Rm^^) 5ootm^xh^^. 

[0 0 8 5] mmm^ i o op^MHi^nrcm. fe 

0 OtCfel^TI^ (R) . ^ (G) . t 

(B) (Dsm^&.mcm^ti^o m^nm^^ 

ti. Sb^b7^ b^^;l/73 0 0 R. 3 0 0 G, SOOBtC 

fc'i^THfiM^ (mimm icjtxxm-^n^o m 
tmm^ mm) it. ^px^^^d^-v^^u 

XA4 OOX^I^-^tl. g^UyXS 0 0{cj:oT7.^' 

[0 0 8 6] mm. m^mm^^^A oomxi 
XT-tmmmxs>^. ^(ommyt^^A ooa. mm 

11 2 0^. ^lfecfctf^2CDUyX7W 1 4 0, 1 
5 0 t. Um^m^s 1 6 0 il. SMU^X 17 0^ 

^i^Tt^§c mMmi 2ot. ^ifej;tf^2ob 
yX7P-i' 1 4 0, 1 5 0 Mm^m^. 1 6 0 

t. filbyXl 7 0iiii. ^n^'nOT^IfiA^i/XrA 
)^ISl 00 a xti:-g^t§J:^^i:Et^tiTV^§o ^ 
fc\ 0 7t*5V^Tlsm^^l 0 O»^t5F,§0^M^ 
LAii, ia6cDlB^0^^h;^;l/73OOR, 3 0 0 G, 
3 0 0 BtM£-r§o 

[0 0 8 7] )t)ggs 1 2 of±. m^nrjimmMia 
tmm^^Lxh^^o mMwi 2oii. T^M^y:/ 

1 2 2 i:. myyy'i 2 2ij^^Miii^nmm^K 
MLxmm^iiyxfLm 1 0 0 a x)icmmj:^ 
mmtt^vyi^^^ 1 2 4i:§tLTi/^5o myy 

fl 22tLXit. :^^Jlny^Vyyf^MJ±7mm 

mmE(DMmmmm\^^ibti^o U7b^^ 1 2 4 
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[0 0 8 8] ^l(DUyX7\y-( 1 4 Oii. VhU^X 

-f 1 4 ofi. mMw 1 2 ot'^m-^nmwmft lo 

1 oi^yXTU^ 1 4 oti. i^m<Dj^tmm=?im 

[0 0 8 9] ^2cD^yX7W 1 5 Oti. VhU^X 
WcE?iJ$tl/cia(D/hUyXl 5 2^tLT*5D. Ig 

1 (Duyxru^ 1 5 0 tmM<Di,(Dti^M\^^ibnr\^^ 
§0 ^2(DUyX7U^ 1 5 0(i. ^louyX/u-r 
1 4 o*>p.iitai$n/£:gp^^)ti0^o^nf'n(Df^.LNi4A^ 

mm^^Lr\^'^tti.lC^ mi(DlyyX7U^ \ 4 0 20 
cD^/hUyXl 4 2(D{i^Ha0^MiiLA±K|gfi$-&§ 

Ib^^^Ltv^Sc mzcDUyXTU^ \ 5 0 
[0 0 9 0] mi<DUyX7\y^ 1 4 oo^/huyXi 

4 2A^F,i^tii?n/cgr;j-7tis^ti. mm^^^i^. ^ 

2cDUyX7Wl 5 0^/^LT. ^Ojfif^fiS^ t& 

fi)tfl4)t^^l 6 0rtfCfcV^T*5fe$n5c 
[0 0 9 1] ism^^m 1 6 0 ti. 2 0(Dfi)l£|g^ 
^?7W160A, 1 60BJcJ:DlfiSt?nTl/^5o 
^Ifej;t5^2«{l)tfg4^?7l/^1 6 0A, 1 6 0 30 

[0 0 9 2] SBtJ;. m7<DM^^^Mi'7]y^ 1 6 0 
A^fj^;^LT^tl0^gl-?-S5c= 1118 (A) li. mo 
{i7tft4^?7W 1 6 0 AOfOT^/T^LT*3D. 0 
8 (B) tt. +y^[n];b^e.E/c,!;tO¥fflEl^/1^bTV^ 
5.0 fS7t?g4«?7^^ 1 6 0 Afi. mmRQ 2t. iU 
^H-AX:/'J 7 ^7b^ 6 4 i:. IMifflMffie 6 i: 
^ii^Tl^So ^2£Dfa)tf§4^?7W 1 6 0 

BicDh^rmmr-^^c 40 

[0 0 9 3] ji)tH'-AX7'U7^7U^6 4a. 18 

(A) iz^.t^oK. mmimmBmm^tm'^ 

5o ^Mftfttf 6 4 ccDWStCti;. fi)t^^|ll6 4 a 

;g|^ii6 4 bii^^SstcffM^nr 1/^1.0 
mme 4 a i: LTtj:i«f*^ii*^fflv^?,n> mm 

6 4 b h LT«^«ft^ll^#Sl*^fflV^5,ni.e 

[0 0 9 4] 1)^1^6 2a. mymQZbtmamQz 

m 6 2 ii. iTtS 6 2b ^cAItt 1)7^11^^1 ^ > IP 50 
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®6 2 atcAltt^^H^^lii^^i^ltg^tLTi.^ 
§0 DtffiB Zhtmnme 2 ai;i±. ^l(DUyX7 

1 4 0 (S7) t^ibMmnrzmm^mm\^ 

-AX7°U7^7b^6 4cDfi7t53-«6 4 a£D^tcA 
l^b. mme 4 bt^ttAl^b^V^J;dti:ffi?iJ$tiTi/^ 

iftWtctt, ms (B) ^c^^ti:^^c. i^S6 2 

cDr?inffi6 2 acD't'^LUi. {i7tti-A7.7°iJ 7 ^7 
6 4£D{i3^53^lil6 4 a(D^5^i:^t(5(^-g(t§cfcatC|H 

asnri/^Sc f/c. rjBnffi6 2 acDx^^fRio^ifipfsw 

p li. e 4 a O x ^^(^^t ^ L < 

l§£$nTV>5o c:(Di:t. l^t^ge 2(DrfflPffl6 2 a 
^liiL/iTtll^iis ^(Oi5i:A.i^"^T;b^<i)t^^lll6 
4 atD^tcAI^L. Sltl6 4 btctiAltb^i/^ci^i: 
^§0 l7^ffi6 2i:bTti. ^ffiV^tOM* (^iJ 
x.{f^7Xte) tcDtttcDl (e^iJ^tf^oAl^. 7;b 

(Dm^^^utt^T^^o Sfc. 7;b = ::i'^AS(Di;a 

[0 0 9 5] ^l(DUyX7U^ 1 4 0 (17) *^P.|«f 

mtitc^nVp^ftrnMit. 0 8 (B) tc^ii-e^tcfc^ 
tc. ^(D^m i^m) ti^i/XTi.m^i o o a xtc 
i5mTti:i)tS6 zmnMQ 2 ai^KMt^. mn 

ffi6 2 a^ffilL/cg^^^TtlS^ti. fi)t^^llM6 4 atC 

xm^o Mmmme 4 alt. xMUcmmM^ 
s fiTtogp^^T^is^ t p {i)togp^^)tiis tcij^ii-r 

§0 ^cDilt. pfi)t(Dg^5»^|IBi{i)t53'lll6 4a 

>&ljiL. sfi7t©gp^')tll^ti{a7t^^l6 4 a-es 
iif$n§= {i)t5j'gii6 4 afSit$n/csfi}t(Dg^^ 
siifiB 4 btc^*^v\ mme 4 bfc^v^ 

T?P.{c5lt$n§c iltDilt. flTt^^iile 4 a^l 

mLrcpMft(Dmm^t. mme 4 b-pgitsn 

[0 0 9 6] SM4fflMS6 6ti. rjflPli6 6 a i: A/ 
2fi[fflMl6 6bilKJ;-3T^fi!c$nTV^5o Tffl 
Pi 6 6 a ti. A / 2 fufflMl 6 6b *^~ffM$nTV^^ 

v^gp^'TSSc ipi6 6 att, xiitmmmm 
^(D-^rmtmmMLx\^^. -i^. x/zm 
^i6 6bt±. xMt^mism^. Mmi^m^ 

tbTl/^So *^»J^CfcV^T^i. 08 (B) iCTikti^ 

iMmmme 4 ami^LTcpMrnmrnm 

ti. A/2f4ffiMl6 6 bt^AlttSc L/cAST. p 
fD^Og^^^T^H^^, A / 2 fufflll 6 6 b tCfc'V^T. 

Itl 6 4 b T-Slt^n/c s fi)t<?:g^^)tlS^ti. ffiPl 
6 6 a tcAlt1-§tDT\ s fi)fecOg^53"5fell^OS miH 

im$nsciii:^§. siti6 4bT-sit$n 
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§ s im<DmmMmmmi^ i / 2 mmm e 

t^z.t^-^'t^o mmmmm Q tLxit. mum 
b ^ p {mwj^m(^t fc\t s {m(D%m'it:mm^ 

CO 0 9 7] ±IB<i)tefg4)t¥l^ 1 6 Ofi. 
rA^feffil 0 0 a x\znhXf^mLUmt^fc2^(Dm 

^^^m^Tv^m^u^^-^TTsLx^^^tK 10(0 10 

[0 0 9 8] ^l£DUyX7U^l AOt-^lbrntntc 
6 0 J; -3 xmi>^m^ c:' t;: 2 -^Ogp^^TtlSmf-^" 

mmmt. mucyf^tms^uyxi loic^-^xm 
mmmik±xm^-^n^Lttrji^o c(Dt^. mm 
mmi Amm^ftmmm. mm-tr^^x 
^^§c 20 
[0 0 9 9] mmm^. 100 me) iMftm(D 

0 O^fflX. ^my^ h^VV73 0 0 R, 3 0 0 G, 

3 0 oB^mmt^o trj:m. mmft^^. 1 0 o<7)2 

■30UyX7U^ 1 4 0, 1 5 0 ^. SlUyXl 7 0 

tit. mmvMLA m^sy-f h^virs 0 0 r, 30 
oG, 3ooB^) ^mm-immt^tcm^yf 
^'u-'^mmmj^bx^.'^o 

^7^57-220, 2 4 Oil. V]y-^^%Z5 0t 30 

m^xh^^o mmyt^m 1 0 0 Bt-^ibmtm^ 

KM^y~2 1 OtioT^lO^V^o^^^S 
7-2 2 OfC^ttTSI^^tlSo ^(Dm^^y~Z 1 0 
M^f Lfei^^g^d:t^D■e^i^^<. H?.0^7t¥^l 0 0 BO 

[0 10 1] ^lO^V^n^7^57-2 2 0{i:. * 

feT^isSc^j'^RM-r § ii h 1 1 . * t;*fe7t 

s!t5j-^)iS-r^o ^io^V^n^>y^ = 7-2 2 0-p 

Kmnrcmm. t^i^s mny~z3oxmi 

7^-;l/KPyX2 6 0^/^LT*fe7tfflOrfe^B 40 
y-f h/Vl/73 0 0 R(DftXMmicmM^n^o i:©7 
^-;l/Kl/yX2 6 2 a. HPM^^ 1 0 0 Bt^ibm 

•$nrc^Br?fmm^(D^'bm(±moizMixis. 
mmmmcmtmmmLx\.^^o m 

nm^By^ h^Vb7'3 0 0 G, 3 0 0 B (T^ffftlStt 5.n 
/c7Y-;bFl/yX2 6 4, 2 6 0feR11i-r?$)§o 
[0 10 2] ^10^V^0^7^57-2 2 0^11 

^>y^^7-2 4 OtCc!:oTSI*^n> 7'('-;l/KU> 
X2 6 4^^LT^fe)tfflO?^fB7^h^^;l/73 00G 50 
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^oY'y^5^-2 4 O^jgjiL. AlitiJU>X2 5 
2. U U-UyX2 5 6, |>f(±JfiJUyX (7^-;UFL/ 
yX) 2 6 0. ^^l}mi^y~2 5 A, 2 5 8^tt 

§u u-)te¥^2 5 o^frbx. mmm^sy^ h 

/^;l/73 0 0 B©)tAltffiti:F,?Jt$n5c tfeTtfcU U 
-7t^l^2 5 0*^fflV^?>nTV^I)COl±. tfeT^OSKA^' 

K±t§/ci6T'feSc t^t^-^s Alf{IJU>X2 5 2tC 

§/ci6T-fe5c =5:fc\ 2|$J(D^5?V^0^7^57-2 2 

0, 2 4 0{i. ^n^'n;977.^giitDji0Mtc^js-r§ 

^Ift^ll'^ 3 - r ^ y § c J; 0 ffM ? n 

[0 10 3] fe7t^m^^2 0 0-e^^g^?tl/c#fe)te 
ti. ^•r5^fe)tffl<7)|^rB7^h^^;l/73 0 0R, 3 
OOG, 3 0 0 BcD7l^AIM±fcF,ej>f$n§o **5> ^ 
fe)tffltOji^0^B7^h^^;b7'3OOR, 3 OOG, 300 

LAtrffis-rSo 

[0 1 0 4] ?gB^B^-l' ^^^;^73 0 0 R, 3 OOG, 3 
OOBtLXli. mW, 1 ^1/^ 3 ^MiJr^H^BrVU 
7>300, 300 X, 3 0 0Y(D\.^tm^^mm^!l 
tiS^Xt^. m\X\t. ^l^MiMfe^BxVWXS 0 
0^rfo^H7^h^^;b73 0 OR, 300 G, 300Bt 

nfz\m%w.3 0 0 i ifwmmiim (Mm<Dm) 

[0 10 5] §SB^B7^h^^;b73 0 0R, 3 OOG, 

3 0 QB(D%xMm\zxMLTmt. Hfifi^tiijSL^r 

^il^nSo ^m^By^ hA;l/73 0 0 R, 3 0 0 G. 

3 0 0 Btc«. m^B'^^-^Mmmm^^i^Lximt 

7-f'h^^;l/73 0 OR, 3 OOG, 3 0 0 B tCfc'V^Tffl 

h^htmmtLx%mzn^o 

[0 10 6] ^aB^BV^F^^;b73 0 0R, 3 OOG, 

^QQBts^mmnfc^mmimit. ^n7>^^^ 

n^7^7'UXA4 0 0ti:Al!t?n§= ^o7.i5^V^n 
^>y^:/UXA4 0 Oii:. 3fe©lfM^^^t5fe3t 

^mf^^hLxd^mmmt^o ^ox^v^^o^-y 
^:/uxA4ootc«. ?5^)t§sM-r§^m^iii4 
1 0 i:. wmmummmmA 20 tt>\ a-d 
mn-:^vxL,mmmx^mm^tnxh^^o 3 
mmBm. nn^mmmMmicj^r^x^j^-^n 
X. m\yyX5 0 oici^ifxm^n^a 
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PROJECTOR USING LIQUID CRYSTAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance contrast while luminance distribution 
caused by temperature change is suppressed. 

SOLUTION: The liquid crystal display panel having two substrate parts 301 and 
302 and a liquid crystal layer 303 interposed between the two substrate parts 
has optical compensation films 318 and 328 on at least one glass surface 
contained in each substrate part. Each optical compensation film contains a 
double refraction layer formed by depositing or sputtering a prescribed inorganic 
oxide on the glass surface from an oblique direction and showing a prescribed 
double refractivity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal panel which has the liquid crystal layer pinched in 
the two substrate sections and said two substrate sections. It has the optical 
compensation film on at least one glass side included in said two substrate 
sections. Said optical compensation film The liquid crystal panel characterized 
by Including the birefringence layer which Is formed vacuum evaporatlono or by 
carrying out a spatter from across on said glass side In a predetermined 
Inorganic oxide, and which shows predetermined birefringence. 
[Claim 2] It Is the liquid crystal panel characterized by being a liquid crystal panel 
according to claim 1, and forming said birefringence layer of said optical 
compensation film so that the birefringence of the liquid crystal molecule with 
which it is the liquid crystal molecule arranged along the thickness direction in 
said liquid crystal layer, and an optical axis inclines to the thickness direction of 
said liquid crystal layer may be controlled. 

[Claim 3] It is the liquid crystal panel characterized by being a liquid crystal panel 
according to claim 1, and carrying out the double stratification of the layer which 
shows the birefringence from which said birefringence layer of said optical 
compensation film differed. 



[Claim 4] It is the liquid crystal panel characterized by being a liquid crystal panel 
according to claim 3, and carrying out the double stratification of the layer which 
shows birefringence which is different so that the birefringence of each liquid 
crystal molecule with which said birefringence layers of said optical 
compensation film are two or more liquid crystal molecules arranged along the 
thickness direction In said liquid crystal layer, and whenever [ tilt-angle / of an 
optical axis ] differ to the thickness direction of said liquid crystal layer may be 
controlled. 

[Claim 5] It Is the liquid crystal panel characterized by being a liquid crystal panel 
according to claim 1 to 4, forming the electrode for controlling said liquid crystal 
layer In said glass side, and forming [ In said predetermined Inorganic oxide ] 
said birefringence layer of said optical compensation film on said glass side 
through said electrode vacuum evaporatlono or by carrying out a spatter from 
across on said electrode. 

[Claim 6] It is the liquid crystal panel which has the liquid crystal layer pinched in 
the incidence side substrate section and the injection side substrate section, and 
said incidence side substrate section and the injection side substrate section. It 
has the incidence side optical compensation film on the 1st glass side contained 
in said incidence side substrate section, and has the injection side optical 
compensation film on the 2nd glass side contained In said Injection side 



substrate section. Said incidence side optical compensation film The 
birefringence layer which is formed vacuum evaporationo or by carrying out a 
spatter from across on said 1st glass side in the 1st inorganic oxide and which 
shows the 1st birefringence is included. Said injection side optical compensation 
film The liquid crystal panel characterized by including the birefringence layer 
which is formed vacuum evaporationo or by carrying out a spatter from across 
on said 2nd glass side in the 2nd inorganic oxide, and which shows the 2nd 
birefringence. 

[Claim 7] It is the liquid crystal panel said whose the 1st and 2nd inorganic oxide 
it is a liquid crystal panel according to claim 6, and are an equal inorganic oxide 
mutually. 

[Claim 8] It is a liquid crystal panel according to claim 6 or 7, and said the 1st and 
2nd birefringence are an equal liquid crystal panel mutually. 
[Claim 9] It is a liquid crystal panel according to claim 6 to 8. Said birefringence 
layer of said incidence side optical compensation film It is the liquid crystal 
molecule arranged along the thickness direction in the liquid crystal layer near 
said incidence side substrate section. It is formed so that the birefringence of the 
liquid crystal molecule with which the optical axis inclined to the thickness 
direction of said liquid crystal layer may be controlled. Said birefringence layer of 
said injection side optical compensation film The liquid crystal panel 



characterized by being formed so that the birefringence of the liquid crystal 
molecule with which it is the liquid crystal molecule arranged along the thickness 
direction in the liquid crystal layer near said injection side substrate section, and 
the optical axis inclined to the thickness direction of said liquid crystal layer may 
be controlled. 

[Claim 10] It is the liquid crystal panel characterized by being a liquid crystal 
panel according to claim 6 to 8, and carrying out the double stratification of the 
layer which shows the birefringence from which said birefringence layer of said 
incidence side optical compensation film differed. 

[Claim 11] It is the liquid crystal panel characterized by to be a liquid crystal 
panel according to claim 10, and to carry out the double stratification of two or 
more layers which show said different birefringence so that each birefringence of 
the liquid-crystal molecule with which said birefringence layers of said incidence 
side optical compensation film are two or more liquid-crystal molecules arranged 
along the thickness direction in the liquid-crystal layer near said incidence side 
substrate section, and whenever [ tilt-angle / of an optical axis ] differ to the 
thickness direction of said liquid-crystal layer may be controlled. 
[Claim 12] It is the liquid crystal panel characterized by being a liquid crystal 
panel given in claim 6 thru/or claim 8, claim 10, or claim 11, and carrying out the 
double stratification of the layer which shows the birefringence from which said 



birefringence layer of said injection side optical compensation film differed. 
[Claim 13] It is the liquid crystal panel characterized by to be a liquid crystal 
panel according to claim 12, and to be carried out the double stratification of the 
layer which shows said different birefringence so that each birefringence of the 
liquid-crystal molecule with which said birefringence layers of said injection side 
optical compensation film are two or more liquid-crystal molecules arranged 
along the thickness direction in the liquid-crystal layer near said injection side 
substrate section, and whenever [ tilt-angle / of an optical axis ] differ to the 
thickness direction of said liquid-crystal layer may be controlled. 
[Claim 14] It is a liquid crystal panel according to claim 6 to 13. In said 1st glass 
side The incidence lateral electrode for controlling said liquid crystal layer is 
formed. The birefringence layer of said incidence side optical compensation film 
The liquid crystal panel characterized by forming said 1st inorganic oxide on said 
1st glass side through said incidence lateral electrode vacuum evaporationo or 
by carrying out a spatter from across on said incidence lateral electrode. 
[Claim 15] It is a liquid crystal panel according to claim 6 to 14. In said 2nd glass 
side The injection lateral electrode for controlling said liquid crystal layer is 
formed. The birefringence layer of said injection side optical compensation film 
The liquid crystal panel characterized by forming said 2nd inorganic oxide on 
said 2nd glass side through said injection lateral electrode vacuum evaporationo 



or by carrying out a spatter from across on said injection lateral electrode. 
[Claim 16] The liquid crystal panel which is a liquid crystal panel according to 
claim 1 to 15, and operates in TN (Twisted Nematic) mode. 
[Claim 17] The liquid crystal device which is a liquid crystal device which 
modulates light according to the given picture signal, and is characterized by 
having a liquid crystal panel according to claim 1 to 16, the incidence side 
polarizing plate arranged at the optical plane-of-incidence side of said liquid 
crystal panel, and the injection side polarizing plate arranged at the irradiation 
labor attendant side of said liquid crystal panel. 

[Claim 18] It is the liquid crystal device which modulates light according to the 
given picture signal. The two substrate sections. The liquid crystal panel which 
has the liquid crystal layer pinched in said two substrate sections, and the 
incidence side polarizing plate arranged at the optical plane-of-incidence side of 
said liquid crystal panel. Between the injection side polarizing plate arranged at 
the irradiation labor attendant side of said liquid crystal panel, and said liquid 
crystal panels and said incidence side polarizing plates. It has the optical 
compensation component arranged between said liquid crystal panel and said 
injection side polarizing plates at least at one side of **. Said optical 
compensation component The liquid crystal device characterized by having the 
optical compensation film containing the birefringence layer which is formed 



vacuum evaporationo or by carrying out a spatter from across in a 
predetermined inorganic oxide on a glass plate and said glass plate, and which 
shows predetermined birefringence. 

[Claim 19] It is the projector which is equipped with the illumination-light study 
system which is a projector for indicating the image by projection, and injects the 
illumination light, the liquid crystal light valve which modulates the light from said 
illumination-light study system according to a picture signal, and the projection 
optical system which projects the image light formed in the irradiation labor 
attendant of said liquid crystal light valve, and is characterized by said liquid 
crystal light valve being a liquid crystal device according to claim 17 or 18. 
[Claim 20] The illumination-light study system which is a projector for indicating 
the color picture by projection, and injects the illumination light. The colored light 
separation optical system which divides said illumination light injected from said 
illumination-light study system into the 1st thru/or the 3rd colored light which has 
three color components, respectively, The 1st thru/or the 3rd liquid crystal light 
valve which modulates the 1st thru/or the 3rd colored light separated according 
to said colored light separation optical system according to a picture signal. The 
color composition section which compounds the image light formed in the 
irradiation labor attendant of said 1st thru/or 3rd liquid crystal light valve. It is the 
projector which is equipped with the projection optical system which projects a 



synthetic light injected from said color composition section, and is characterized 
by each of said 1st thru/or 3rd liquid crystal light valve being a liquid crystal 
device according to claim 17 or 18. 

[Claim 21] a projector according to claim 19 or 20 - it is - said illumination-light 
study system - abbreviation - a projector equipped with the superposition lens 
for superimposing said two or more partial bundle of rayses injected from the 
division optical element and said division optical element for dividing into two or 
more partial bundle of rayses the bundle of rays injected from the light 
equipment which injects an parallel bundle of rays, and said light equipment on 
said optical plane of incidence of said liquid crystal light valve, and irradiating 
them. 

[Claim 22] The indicating equipment which is an indicating equipment which 
displays an image and is characterized by having a liquid crystal device 
according to claim 17 or 18. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the projector using the liquid 
crystal device containing a liquid crystal panel and a liquid crystal panel, and a 
liquid crystal device. 
[0002] 

[Description of the Prior Art] In the projector which projects an image, according 
to the picture signal, it became irregular using the liquid crystal device containing 
the liquid crystal panel called a liquid crystal light valve in the light injected from 
the illumination-light study system, and image display is realized by projecting 
the light (image light) showing the modulated image on a screen using a 
projection lens (projection optical system). 

[0003] Here, a liquid crystal device originates in the birefringence 
(refractive-index anisotropy) of a liquid crystal molecule, and has the property in 
which contrast changes with whenever [ incident angle / of light ]. Therefore, in 
the conventional projector, it might be said that the contrast of the image by 
which it is indicated by projection depending on the include angle of the incident 
light of a liquid crystal light valve will fall on the whole on a screen (this 
phenomenon is hereafter called "incident angle dependency of contrast"). This 
phenomenon can also be solved by doubling whenever [ incident angle / of light ] 
in the direction in which contrast becomes the highest, when whenever [ incident 
angle / of light ] is an one direction. However, it is next to impossible to obtain the 



light of an one direction from liglit equipment, and various optical elements, such 
as a lens and a mirror, are arranged between light equipment and a liquid crystal 
light valve in a projector. Therefore, it is very difficult to make whenever [ incident 
angle / of the light to a liquid crystal light valve ] into an one direction. Moreover, 
in the projector in recent years, since illuminance distribution irradiates a uniform 
light to a liquid crystal light valve, the so-called integrator optical system is used. 
This integrator optical system divides into two or more partial bundle of rayses 
the bundle of rays injected from light equipment, and forms two or more false 
light sources separated spatially, and since it is the optical system which 
illuminates a light valve by making this superimpose on the optical plane of 
incidence of a liquid crystal light valve, light will be irradiated by the liquid crystal 
light valve from various directions. Although the illuminance distribution of the 
illumination light generally serves as homogeneity so that the number of false 
light source images is increased, the directions of the light which carries out 
incidence to a liquid crystal light valve will increase in number, so that the 
number of false light source images is increased. Therefore, especially in the 
projector using integrator optical system, it becomes difficult to aim at 
improvement in the contrast of the whole projection screen. 
[0004] Such an incident angle dependency of contrast can be improved by using 
the optical compensation film which has an optical property which negates the 



effect by the birefringence of a liquid crystal molecule. As an optical 
compensation film, the "Fuji WV Film wide view A" which Fuji Photo Film sells 
can be used, for example. 

[0005] Drawing 9 is the perspective view showing the outline configuration of the 
conventional liquid crystal device which has an optical compensation film. In this 
liquid crystal device 800, the 1st and 2nd polarizing plates 8021 and 802o are 
arranged at the optical plane-of-incidence [ of a liquid crystal panel 801 ], and 
irradiation labor attendant side, the 1st optical compensation film 805 is 
arranged between a liquid crystal panel 801 and 1st polarizing plate 802i, and 
the 2nd optical compensation film 806 is arranged between a liquid crystal panel 
801 and 2nd polarizing plate 802o. 

[0006] In addition, the 1st and 2nd optical compensation films 805,806 are stuck 
on the optical plane of incidence of a liquid crystal panel 801 and an irradiation 
labor attendant, or the 1st and 2nd polarizing plates 802i and 802o, respectively. 

Moreover, separating the 1st and 2nd optical compensation films 305,306 from 
the both sides of a liquid crystal panel 801 and polarizing plates 802i and 802o, 
and making it prepare is also thought of. In this case, what is necessary is just to 
make it stick the optical compensation film 805,806 on a thin light transmission 
nature plate, respectively. 

[0007] Drawing 10 is the outline sectional view showing the structure of the 1st 



optical compensation film 805. The 1st optical compensation film 805 consists of 
optical compensation layers 814 obtained by applying a disc-like compound to 
homogeneity on the sheet-like (shape of film) base material 812. As a disc-like 
compound, the compound in which the so-called discotheque liquid crystallinity 
is shown is used. Moreover, the TAG (triacetyl cellulose) film is used as a base 
material. The base material 812 constituted with a TAG film is bearing not only 
the function as a base material but a part of function of optical compensation. 
Therefore, the optical compensation film 805 is constituted by optimizing the 
optical property (birefringence) by both the optical compensation layer 814 and 
the base material 812 so that the effect by the birefringence of a liquid crystal 
molecule may be negated. 

[0008] The 2nd optical compensation film 806 is the same as the 1st optical 

compensation film 805. 

[0009] 

[Problem(s) to be Solved by the Invention] Drawing 11 is the explanatory view 
showing the trouble of an optical compensation film. A liquid crystal panel 801 
and polarizing plates 802i and 802o generate heat by the light which is not used 
among the light which carries out incidence. For this reason, the temperature of 
the 1st and 2nd optical compensation film 805,806 close to these also rises, and 
temperature distribution occur in a film plane. By such temperature change, the 



stress by thermal expansion occurs in the base material 812 of the 1st and 2nd 
optical compensation film 805,806, i.e., the film plane of a TAG film. Especially 
this stress is large at the circumference edge in a film plane, for example, 
supposing it is a rectangle-like film, it is remarkable near 4 corners. And with 
such stress, the direction of the optical axis of the molecule in a TAG film will 
change, and it will result in change to the birefringence (optical property) of a 
TAG film. If the birefringence of an optical compensation film changes with 
temperature changes, even if it displays a uniform screen, as shown in drawing 
11 , in near [ where stress is remarkable ] 4 corners, a screen may become 
bright compared with other fields, and distribution of brightness may occur. 
Moreover, in the projector which displays a color picture, in order to use red and 
the liquid crystal device of three sheets which corresponds green and blue, when 
the above brightness distribution usually occurs independently in each liquid 
crystal device, color nonuniformity will occur. 

[0010] The problem of such brightness distribution is solvable, if the optical 
compensation film 805,806 is stuck on thin optical glass, respectively, is 
separated from the both sides of a liquid crystal panel 801 and polarizing plates 
802i and 802o and is prepared. However, it will be accompanied by the 
increment in the number of components, and enlargement of equipment, and is 
not so desirable. 



[0011] In addition, tlie above problems are problenns not only common to the 
liquid crystal device called the liquid crystal light valve used for a projector but 
the thing which used the optical compensation film in the liquid crystal device 
used for the liquid crystal display of a direct viewing type. 
[0012] This invention is made in order to solve the above-mentioned technical 
problem in the conventional technique, and it aims at offering the technique 
which can raise contrast, controlling the brightness distribution generated by the 
temperature change. 
[0013] 

[The means for solving a technical problem, and its operation and effectiveness] 
In order to solve a part of above-mentioned technical problem [ at least ], the 1st 
liquid crystal panel of this invention It is the liquid crystal panel which has the 
liquid crystal layer pinched in the two substrate sections and said two substrate 
sections. It has the optical compensation film on at least one glass side included 
in said two substrate sections, and is characterized by said optical compensation 
film containing the birefringence layer which is formed vacuum evaporationo or 
by carrying out a spatter from across on said glass side in a predetermined 
inorganic oxide and which shows predetermined birefringence. 
[0014] It is possible to form from across vacuum evaporationo or the 
birefringence layer which shows birefringence when a spatter is carried out for a 



predetermined inorganic oxide. Tlierefore, if it forms so tliat birefringence wliicli 
controls tlie birefringence of a liquid crystal molecule [ in / for this birefringence 
layer / a liquid crystal layer ] may be shown, the incident angle dependency of 
the contrast described previously will be reduced, and it will become possible to 
raise contrast. 

[0015] Moreover, the optical compensation film can control the brightness 
distribution which had generated the predetermined inorganic oxide by the 
temperature change described previously since it was formed vacuum 
evaporationo or by carrying out a spatter from across on the glass side. 
[0016] In addition, said birefringence layer of said optical compensation film may 
be made to be formed so that the birefringence of the liquid crystal molecule with 
which it is the liquid crystal molecule arranged along the thickness direction in 
said liquid crystal layer, and an optical axis inclines to the thickness direction of 
said liquid crystal layer may be controlled. 

[0017] If it does in this way, it is possible to reduce the incident angle 
dependency of the contrast by the birefringence of the liquid crystal molecule 
with which the optical axis inclined to the thickness direction of said liquid crystal 
layer. 

[0018] Moreover, the double stratification of the layer which shows the 
birefringence from which said birefringence layer of said optical compensation 



film differed may be made to be carried out. 

[0019] If it carries out like this, when two or more liquid crystal molecules in 
which different birefringence is shown are arranged in the thickness direction of 
a liquid crystal layer, it is possible to reduce the incident angle dependency of 
the contrast resulting from two or more of such birefringence. 
[0020] In addition, said birefringence layers of said optical compensation film are 
two or more liquid crystal molecules arranged along the thickness direction in 
said liquid crystal layer, and the double stratification of the layer which shows 
different birefringence can be made to be carried out so that the birefringence of 
each liquid crystal molecule with which whenever [ tilt-angle / of an optical axis ] 
differ to the thickness direction of said liquid crystal layer may be controlled. 
[0021] If it does in this way, when the liquid crystal molecule with which 
whenever [ tilt-angle / of an optical axis ] differ to the thickness direction of said 
liquid crystal layer is arranged in the thickness direction of a liquid crystal layer, it 
is possible to reduce the incident angle dependency of the contrast resulting 
from two or more of such birefringence. 

[0022] In addition, in the 1st liquid crystal panel of the above, the electrode for 
controlling said liquid crystal layer is formed in said glass side, and said 
birefringence layer of said optical compensation film can also form said 
predetermined inorganic oxide on said glass side through said electrode vacuum 



evaporationo or by carrying out a spatter from across on said electrode. 
[0023] The 2nd liquid crystal panel of this invention The incidence side substrate 
section and the injection side substrate section, It is the liquid crystal panel 
which has the liquid crystal layer pinched in said incidence side substrate section 
and the injection side substrate section. It has the incidence side optical 
compensation film on the 1st glass side contained in said incidence side 
substrate section, and has the injection side optical compensation film on the 
2nd glass side contained in said injection side substrate section. Said incidence 
side optical compensation film The birefringence layer which is formed vacuum 
evaporationo or by carrying out a spatter from across on said 1 st glass side in 
the 1st inorganic oxide and which shows the 1st birefringence is included. Said 
injection side optical compensation film It is characterized by including the 
birefringence layer which is formed vacuum evaporationo or by carrying out a 
spatter from across on said 2nd glass side in the 2nd inorganic oxide and which 
shows the 2nd birefringence. 

[0024] In the 2nd liquid crystal panel, it has the incidence side optical 
compensation film which has the 1st birefringence layer which shows the 1st 
birefringence on the 1st glass side contained in the incidence side substrate 
section, and has the injection side optical compensation film which has the 2nd 
birefringence layer which shows the 2nd birefringence on the 2nd glass side 



contained in tlie injection side substrate section. Also in tliis case, tlie incident 
angle dependency of the contrast described previously is reduced, and it 
becomes possible to raise contrast. Moreover, the incidence side optical 
compensation film can control the brightness distribution to which the spatter 
was carried out and the injection side optical compensation film had generated 
the 1st inorganic oxide on the 1st glass side by the vacuum evaporationo from 
slant, or the temperature change which described the 2nd inorganic oxide 
previously since it was formed vacuum evaporationo or by carrying out a spatter 
from across on the 2nd glass side, respectively. 

[0025] Here, said the 1st and 2nd inorganic oxide may be an equal inorganic 
oxide mutually. 

[0026] Moreover, the mutually equal thing of said the 1st and 2nd birefringence 
is also desirable. 

[0027] In addition, said birefringence layer of said incidence side optical 
compensation film It is the liquid crystal molecule arranged along the thickness 
direction in the liquid crystal layer near said incidence side substrate section. It is 
formed so that the birefringence of the liquid crystal molecule with which the 
optical axis inclined to the thickness direction of said liquid crystal layer may be 
controlled. Said birefringence layer of said injection side optical compensation 
film You may make it formed so that the birefringence of the liquid crystal 



molecule with which it is the liquid crystal molecule arranged along the thickness 
direction in the liquid crystal layer near said injection side substrate section, and 
the optical axis inclined to the thickness direction of said liquid crystal layer may 
be controlled. 

[0028] If it does in this way, in the liquid crystal layer near said incidence side 
substrate section, and the liquid crystal layer near said injection side substrate 
section, it is possible to reduce the incident angle dependency of the contrast by 
the birefringence of the liquid crystal molecule with which the optical axis inclined 
to the thickness direction of said liquid crystal layer. 

[0029] Moreover, the double stratification of the layer which shows the 

birefringence from which said birefringence layer of said incidence side optical 

compensation film differed may be made to be carried out. 

[0030] If it carries out like this, it is a liquid crystal layer near the incidence side 

substrate section, and it is possible to reduce the incident angle dependency of 

the contrast to which they originate in such different birefringence when two or 

more liquid crystal molecules in which different birefringence is shown are 

arranged in the thickness direction of a liquid crystal layer. 

[0031] Said birefringence layers of said incidence side optical compensation film 

are two or more liquid crystal molecules arranged along the thickness direction 

in the liquid crystal layer near said incidence side substrate section, and the 



double stratification of two or more layers which show said different 
birefringence can be made to be carried out here so that each birefringence of 
the liquid crystal molecule with which whenever [ tilt-angle / of an optical axis ] 
differ to the thickness direction of said liquid crystal layer may be controlled. 
[0032] If it does in this way, when the liquid crystal molecule with which it is a 
liquid crystal layer near the incidence side substrate section, and whenever 
[ tilt-angle / of an optical axis ] differ to the thickness direction of a liquid crystal 
layer is arranged in the thickness direction of a liquid crystal layer, it is possible 
to reduce the incident angle dependency of the contrast resulting from such 
different birefringence. 

[0033] In addition, the double stratification of the layer which shows the 

birefringence from which said birefringence layer of said injection side optical 

compensation film differed may be made to be carried out. 

[0034] If it carries out like this, it is a liquid crystal layer near the injection side 

substrate section, and it is possible to reduce the incident angle dependency of 

the contrast to which they originate in such different birefringence when two or 

more liquid crystal molecules in which different birefringence is shown are 

arranged in the thickness direction of a liquid crystal layer. 

[0035] Said birefringence layers of said injection side optical compensation film 

are two or more liquid crystal molecules arranged along the thickness direction 



in the liquid crystal layer near said injection side substrate section, and the 
double stratification of the layer which shows said different birefringence can be 
made to be carried out here so that each birefringence of the liquid crystal 
molecule with which whenever [ tilt-angle / of an optical axis ] differ to the 
thickness direction of said liquid crystal layer may be controlled. 
[0036] If it does in this way, when the liquid crystal molecule with which it is a 
liquid crystal layer near the injection side substrate section, and whenever 
[ tilt-angle / of an optical axis ] differ to the thickness direction of a liquid crystal 
layer is arranged in the thickness direction of a liquid crystal layer, it is possible 
to reduce the incident angle dependency of the contrast resulting from such 
different birefringence. 

[0037] In addition, in the 2nd liquid crystal panel of the above, the incidence 
lateral electrode for controlling said liquid crystal layer is formed in said 1st glass 
side, and the birefringence layer of said incidence side optical compensation film 
can also form said 1st inorganic oxide on said 1st glass side through said 
incidence lateral electrode vacuum evaporationo or by carrying out a spatter 
from across on said incidence lateral electrode. 

[0038] Moreover, in the 2nd liquid crystal panel of the above, the injection lateral 
electrode for controlling said liquid crystal layer is formed in said 2nd glass side, 
and the birefringence layer of said injection side optical compensation film can 



also form said 2nd inorganic oxide on said 2nd glass side through said injection 
lateral electrode vacuum evaporationo or by carrying out a spatter from across 
on said injection lateral electrode. 

[0039] In addition, the 1st and 2nd liquid crystal panel of the above can be used 
as the liquid crystal panel which operates in TN (Twisted Nematic) mode. 
[0040] In the liquid crystal panel in TN mode, it is easy to produce an incident 
angle dependency in contrast. Therefore, in the case of the liquid crystal panel 
which operates in TN mode, especially the reduction effectiveness of the 
incident angle dependency of contrast is large. 

[0041] The 1st liquid crystal device of this invention is a liquid crystal device 
which modulates light according to the given picture signal, and is characterized 
by having the 1st liquid crystal panel of the above or the 2nd liquid crystal panel, 
the incidence side polarizing plate arranged at the optical plane-of-incidence 
side of said liquid crystal panel, and the injection side polarizing plate arranged 
at the irradiation labor attendant side of said liquid crystal panel. 
[0042] Since the 1st liquid crystal device of this invention is equipped with the 1st 
or 2nd liquid crystal panel of the above, the incident angle dependency of the 
contrast described previously is reduced similarly, and it becomes possible to 
raise contrast of it. It is possible to control the brightness distribution generated 
by the temperature change described previously. 



[0043] The 2nd liquid crystal device of this invention is a liquid crystal device 
which modulates light according to the given picture signal. The two substrate 
sections, The liquid crystal panel which has the liquid crystal layer pinched in 
said two substrate sections, and the incidence side polarizing plate arranged at 
the optical plane-of-incidence side of said liquid crystal panel. Between the 
injection side polarizing plate arranged at the irradiation labor attendant side of 
said liquid crystal panel, and said liquid crystal panels and said incidence side 
polarizing plates. It has the optical compensation component arranged between 
said liquid crystal panel and said injection side polarizing plates at least at one 
side of **. Said optical compensation component It is characterized by having 
the optical compensation film containing the birefringence layer which is formed 
vacuum evaporationo or by carrying out a spatter from across in a 
predetermined inorganic oxide on a glass plate and said glass plate and which 
shows predetermined birefringence. 

[0044] The optical compensation component of the 2nd liquid crystal device of 
this invention is equipped with the optical compensation film containing the 
birefringence layer which is formed vacuum evaporationo or by carrying out a 
spatter from across in a predetermined inorganic oxide on a glass plate and 
which shows predetermined birefringence. Therefore, while becoming possible 
to reduce the incident angle dependency of the contrast described previously, 



and to raise contrast, it is possible to control the brightness distribution 
generated by the temperature change described previously. 
[0045] The 1st projector of this invention is a projector for indicating the image by 
projection, it has the illumination-light study system which injects the illumination 
light, the liquid crystal light valve which modulates the light from said 
illumination-light study system according to a picture signal, and the projection 
optical system which projects the image light formed in the irradiation labor 
attendant of said liquid crystal light valve, and said liquid crystal light valve is 
characterized by being the above 1st or the 2nd liquid crystal device. 
[0046] Since the above-mentioned liquid crystal device is used for the 1st 
projector of this invention as a liquid crystal light valve, similarly, the incident 
angle dependency of the contrast described previously is reduced, and it 
becomes possible to raise the contrast of the image by which it is indicated by 
projection of it. Moreover, it is possible to control brightness distribution of the 
image generated by the temperature change described previously. 
[0047] The illumination-light study system which the 2nd projector of this 
invention is a projector for indicating the color picture by projection, and injects 
the illumination light. The colored light separation optical system which divides 
said illumination light injected from said illumination-light study system into the 
1st thru/or the 3rd colored light which has three color components, respectively. 



The 1st thru/or the 3rd liquid crystal light valve which modulates the 1st thru/or 
the 3rd colored light separated according to said colored light separation optical 
system according to a picture signal, The color composition section which 
compounds the image light formed in the irradiation labor attendant of said 1st 
thru/or 3rd liquid crystal light valve, It has the projection optical system which 
projects a synthetic light injected from said color composition section, and each 
of said 1st thru/or 3rd liquid crystal light valve is characterized by being the 
above 1st or the 2nd liquid crystal device. 

[0048] Since the above-mentioned liquid crystal device is used for the 1st 
projector of this invention as a liquid crystal light valve, similarly, the incident 
angle dependency of the contrast described previously is reduced, and it 
becomes possible to raise the contrast of the color picture by which it is indicated 
by projection of it. Moreover, it is possible to control the color nonuniformity of a 
color picture by controlling the brightness distribution generated by the 
temperature change described previously. 

[0049] the above 1st and the 2nd projector - setting -- said illumination-light 
study system -- abbreviation -- you may make it have a superposition lens for 
superimposing said two or more partial bundle of rayses injected from the 
division optical element and said division optical element for dividing into two or 
more partial bundle of rayses the bundle of rays injected from the light 



equipment which injects an parallel bundle of rays, and said light equipment on 
said optical plane of incidence of said liquid crystal light valve, and irradiating 
them 

[0050] The pencil of light rays injected from light equipment is divided into two or 
more partial pencils of light rays, and since the so-called integrator optical 
system which makes this superimpose on the optical plane of incidence of a 
liquid crystal light valve is optical system which irradiates the light from two or 
more false light sources at a light valve, light will be irradiated by the liquid 
crystal light valve from two or more directions. In the 1st and the 2nd projector of 
this invention, since the liquid crystal device of the above-mentioned invention is 
used as a liquid crystal light valve, also when there is light which carries out 
incidence to a liquid crystal light valve from two or more directions in this way, 
the incident angle dependency of contrast can be reduced. Consequently, it is 
possible to raise the contrast of the image in which it is indicated by projection by 
projection optical system. Since improvement in contrast cannot be aimed at by 
the conventional method of there being light which carries out incidence from 
various directions, and doubling whenever [ incident angle / of light ] in the 
direction in which contrast becomes the highest when using integrator optical 
system, especially the effectiveness using this invention is large. 
[0051] The indicating equipment of this invention is characterized by having a 



liquid crystal device according to claim 17. Since the indicating equipment of this 
invention is equipped with the above-mentioned liquid crystal device, similarly, 
the incident angle dependency of the contrast described previously is reduced, 
and it becomes possible to raise the contrast of the image displayed of it. 
Moreover, it is possible to control brightness distribution of the image generated 
by the temperature change described previously. 
[0052] 

[Embodiment of the Invention] Next, based on an example, the following 
procedures explain the gestalt of operation of this invention. 
A. 1st example: - configuration [ of an A1. liquid crystal device ]: - configuration 
[ of the A2. optical compensation film ]: - B. 2nd example: - C. 3rd example: - 
configuration [ of D. projector ]: - E. modification: [0053] A. The 1st example : 
drawing 1 is the explanatory view showing the configuration of the liquid crystal 
device as the 1st example. Drawing 1 (A) is the outline sectional view showing 
the configuration of the liquid crystal device 300, and drawing 1 (B) is the outline 
perspective view showing the configuration of some liquid crystal devices 300. 
This liquid crystal device 300 consists of liquid crystal panel 300a, incidence side 
polarizing plate 300i prepared in the incidence side, and injection side polarizing 
plate 300o prepared in the injection side. 

[0054] The liquid crystal layer 303 of liquid crystal panel 300a was pinched, and 



it is equipped witli tlie incidence side substrate 311 wliicli lias a transparent 
electrode, and tlie injection side substrate 321. Transparent optical glass, for 
example, quartz glass, neo SEFRAMU (trademark of Nippon Electric Glass Co., 
Ltd.), etc. are used for these substrates 31 1 ,321 . 

[0055] The transparent common electrode 312 is formed on the field by the side 
of the liquid crystal layer 303 of the incidence side substrate 31 1 . On the field by 
the side of the liquid crystal layer 303 of the injection side substrate 321, the thin 
film transistor 323 and the transparent pixel electrode 322 are formed. A thin film 
transistor 323 is formed around two or more pixel electrodes 322 arranged in the 
shape of a matrix, and is electrically connected with the pixel electrode 322. 
[0056] Each pixel consists of one pixel electrode 322, a common electrode 312, 
and a liquid crystal layer 303 pinched among these. Between the incidence side 
substrate 311 and the common electrode 312, the protection-from-light section 
(BM) 316 is formed so that each pixel may be classified. BM316 has the function 
which intercepts the incidence of a thin film transistor or the light to wiring. 
[0057] The liquid crystal panel and liquid crystal device of the above-mentioned 
configuration are called the liquid crystal panel of a active-matrix mold, and the 
liquid crystal device of a active-matrix mold. 

[0058] In addition, on the field in which the electrode of the incidence side 
substrate 31 1 and the injection side substrate 321 is formed, the incidence side 



orientation film 317 for mailing the liquid crystal molecule of the liquid crystal 
layer 303 arrange and the injection side orientation film 327 are formed further. 
This liquid crystal panel 300a is the liquid crystal panel in TN (Twisted Nematic) 
mode, and rubbing processing is made so that the incidence side orientation film 
317 and the injection side orientation film 327 may accomplish the include angle 
the direction of orientation of the liquid crystal molecule by the side of the 
incidence side substrate 31 1 and whose direction of orientation of the liquid 
crystal molecule by the side of the injection side substrate 321 are about 90 
degrees. 

[0059] The micro-lens array 313 is stuck on the liquid crystal layer 303 of the 
incidence side substrate 311, and the front face of an opposite hand by the 
optical adhesives 314. The micro-lens array 313 has two or more micro-lens 
313a, and each micro-lens 313a is arranged so that light may be condensed to 
each above-mentioned pixel, respectively. In addition, you may make it omit this 
micro-lens array 313. However, it is more desirable to have the micro-lens array 
313, since it has the function which each micro-lens 313a condenses light to 
each corresponding pixel, and raises the utilization effectiveness of light. 
[0060] The incidence side covering 315 is stuck on the incidence side substrate 
31 1 of the micro-lens array 313, and the front face of an opposite hand by optical 
adhesives. The injection side covering 325 is stuck also on the liquid crystal 



layer 303 of the injection side substrate 321, and tlie front face of an opposite 
liand by optical adhesives. Transparent optical glass, for example, quartz glass, 
neo SERAMU, etc. are used also for these coverings 315,325. 
[0061] The incidence side optical compensation film 318 is formed by the micro 
lens 313 of the incidence side covering 315, and the front face (optical plane of 
incidence) of an opposite hand. Similarly, the injection side optical compensation 
film 328 is formed by the injection side substrate 321 of injection side covering, 
and the front face (irradiation labor attendant) of an opposite hand. 
[0062] In addition, each element of the incidence side orientation film 317 
prepared in the incidence side rather than the liquid crystal layer 303, the 
common electrode 312, the incidence side substrate 311, the micro-lens array 
313, the incidence side covering 315, and incidence side optical compensation 
film 318 grade is equivalent to the incidence side substrate section 301. 
Moreover, each element of injection side orientation film [ which was prepared in 
the injection side rather than the liquid crystal layer 303 ] 327, pixel electrode 
322, injection side substrate 321, injection side covering 325, and injection side 
optical compensation film 328 grade is equivalent to the injection side substrate 
section 302. 

[0063] Incidence side polarizing plate 300i as a polarization means to carry out 
the selection transparency only of one kind of linearly polarized light component. 



and injection side polarizing plate 300o are prepared in the outside of the 
incidence side covering 315 and the injection side covering 325. When the liquid 
crystal device 300 is the normally white mode which will be in bright state in the 
state of no electrical-potential-difference impressing, these polarizing plates 300i 
and 300o are set up so that a mutual transparency shaft may intersect 
perpendicularly. Moreover, when the liquid crystal device 300 is in normally 
black mode which will be in a dark condition in the state of no 
electrical-potential-difference impressing, these polarizing plates 300i and 300o 
are set up so that a mutual transparency shaft may become parallel. Incidence 
side polarizing plate 300i in this example and injection side polarizing plate 300o 
are set up so that a mutual transparency shaft may intersect perpendicularly, 
and the liquid crystal device 300 operates by the normally white mode. 
[0064] In addition, these polarizing plates 300i and 300o Since the heat 
generated in polarizing plates 300i and 300o may have an adverse effect on 
liquid crystal panel 300a, a case although to estrange and arrange is more 
desirable, so that it may be extent which can permit the effect of the heat to liquid 
crystal panel 300a -- the incidence side covering 315 and injection side covering 
- specifically, you may stick 325 top on the incidence side optical compensation 
film 318 and the injection side optical compensation film 328. Moreover, only one 
side is stuck among polarizing plates 300i and 300o after the corresponding 



incidence side covering 315 or the injection side covering 325, and anotlier side 
is estranged and you may make it arrange it. In addition, altliougli only the part 
of liquid crystal panel 300a may be called a liquid crystal device, in this operation 
gestalt, what combined liquid crystal panel 300a and polarizing plates 3001 and 
300o is called a liquid crystal device. 

[0065] The configuration of the A2. optical compensation film: Drawing 2 is the 
explanatory view showing the condition of the liquid crystal molecule of the liquid 
crystal layer 303 in the incidence side orientation film 317 and injection side 
orientation film 327 neighborhood, and the molecule of the incidence side optical 
compensation film 318 and the injection side optical compensation film 328. 
[0066] In the liquid crystal device 300 of a normally white mode, with the bright 
state which penetrates light, i.e., the condition of not impressing an electrical 
potential difference to the liquid crystal layer 303 The optical axis of the liquid 
crystal molecule as fonward optically uniaxial matter It follows in the direction of 
rubbing of the incidence side orientation film 317 mentioned above and the 
injection side orientation film 327 theoretically. It is continuously arranged in the 
distorted condition about 90 degrees between the incidence side substrate 311 
and the injection side substrate 321, becomes parallel to the 317d of the 
directions of rubbing by about 317 incidence side orientation film, and becomes 
in parallel with the 327d of the directions of rubbing by about 327 injection side 



orientation film. Tlie liquid crystal layer 303 which has such an array shows the 
"optical activity" that the polarization direction of the polarization light which 
carried out incidence rotates. Moreover, theoretically, the optical activity of a 
liquid crystal molecule disappears, and after the optical axis of a liquid crystal 
molecule has risen to parallel in the direction (it is also called "the thickness 
direction of a liquid crystal layer") of the normal (substrate normal) Pn to the 
substrate side of two substrates 311,312, it is arranged according to the dark 
condition which shades light, i.e., the condition that the electrical potential 
difference was impressed to the liquid crystal layer 303. 
[0067] However, as shown in drawing 2 , the optical axis of the liquid crystal 
molecule in the actual incidence side orientation film 317 and about 327 injection 
side orientation film will be in the condition of having inclined to the directions 
31 7d and 327d of rubbing, and the substrate normal Pn. In addition, the dip of 
the optical axis of a liquid crystal molecule [ / such near the orientation film ] is 
called a "pre tilt." 

[0068] To the property Pn toward which the incident angle dependency of the 
contrast of a liquid crystal device inclined, for example, a substrate normal, in 
order that the dip of such an optical axis of a liquid crystal molecule may result in 
change to the birefringence (refractive-index anisotropy) of a liquid crystal 
molecule, its incident angle dependency of contrast is symmetrical in neither a 



longitudinal direction nor the vertical direction, and it serves as a property which 
inclined toward either. Such an incident angle dependency of the partial contrast 
will cause lowering of contrast depending on the incident angle of light. 
[0069] Then, in order to control the bias of the angle-of-incidence dependency of 
the contrast generated in the above liquid crystal devices, the birefringence layer 
which shows birefringence which cancels the birefringence of the liquid crystal 
molecule (it is also hereafter called a "dip liquid crystal molecule") with which the 
optical axis (major axis) inclined in about 317 incidence side orientation film to 
the incidence side optical compensation film 318 in the liquid crystal device 300 
of this example is formed. Moreover, the birefringence layer which shows 
birefringence which cancels the birefringence of the dip liquid crystal molecule in 
about 327 injection side orientation film to the injection side optical 
compensation film 328 is formed. In addition, these birefringence layers are 
formed as follows. 

[0070] Drawing 3 is the explanatory view showing the principle which cancels the 
birefringence of a dip liquid crystal molecule. In order to cancel the birefringence 
of the forward optically uniaxial matter Ma with which the optical axis inclined, as 
shown in drawing 3 (A), it is realizable by combining the forward optically uniaxial 
matter Mb which has an optical axis symmetrical with a field. Moreover, as 
shown in drawing 3 (B), it is realizable also by combining the negative optically 



uniaxial matter IVIc which has an optical axis equal to the forward optically 
uniaxial matter Ma. 

[0071] Then, the birefringence layer of the incidence side optical compensation 
film 318 of drawing 2 and the birefringence layer of the injection side optical 
compensation film 328 apply the principle of drawing 3 (A), and they are formed 
so that the optical axis of the dip liquid crystal molecule which corresponds, 
respectively, and the forward optically uniaxial molecule which has an optical 
axis symmetrical with a field to the substrate side of the incidence side substrate 
31 1 or the injection side substrate 321 may be arranged. 
[0072] In addition, to the substrate normal Pn, it is a predetermined vacuum 
evaporationo angle and the birefringence layer in which the forward optically 
uniaxial molecule which has such an inclined optical axis was arranged can form 
a predetermined inorganic oxide like Ta 205 vacuum evaporationo or by 
carrying out a spatter from across on the incidence side front face of the 
incidence side covering 315, and the injection side front face of the injection side 
covering 325. Moreover, as a predetermined inorganic oxide, Bi 203, W03, 
Hf02, Ce02, Sn02, Zr02, Ti02 and Si02, and Mo03 grade are available 
besides Ta205. moreover, the inorganic oxide not necessarily same by the 
incidence side optical compensation film 318 and the injection side optical 
compensation film 328 - slant to vacuum evaporationo or an inorganic oxide 



which did not have to carry out a spatter and is different, respectively - the 
vacuum evaporationo from slant - or it may be made to carry out a spatter. 
[0073] As explained above, since the bias of the incident angle dependency of 
the contrast which originates in the pre tilt of a liquid crystal molecule [ / near the 
incidence side orientation film 317 and the injection side orientation film 327 ], 
and is generated with the incidence side optical compensation film 318 and the 
injection side optical compensation film 328 can be controlled, improvement in 
contrast can be aimed at with the liquid crystal device 300 of this example. 
[0074] Moreover, the birefringence layer of the incidence side optical 
compensation film 318 and the birefringence layer of the injection side optical 
compensation film 328 Since it is formed by vapor-depositing an inorganic oxide 
on the front face of the incidence side covering 315 using optical glass, and the 
injection side covering 325 It can control that an optical property (birefringence) 
changes and distribution of brightness occurs by the temperature rise by 
generation of heat generated like the conventional optical compensation film 
(refer to drawing 10 ) in the TAC film which is a base material. 
[0075] In addition, [ near the incidence side orientation film 317 and the injection 
side orientation film 327 ], the tilt angle of the optical axis of the liquid crystal 
molecule arranged along the direction of the substrate normal Pn (the thicl<ness 
direction of a liquid crystal layer) is changing actually rather than is the same. 



For this reason, it is set up, assuming that the tilt angle of the optical axis of the 
molecule in the birefringence layer of the incidence side optical compensation 
film 318 and the birefringence layer of the injection side optical compensation 
film 328 is a tilt angle with the uniform optical axis of the near liquid crystal 
molecule which corresponds, respectively. However, in order to realize highly 
precise optical compensation, it may be made to carry out the double 
stratification so that the molecule which has the optical axis of a tilt angle which 
is different according to the tilt angle of the optical axis of the liquid crystal 
molecule with which the sides which correspond, respectively differed in the 
birefringence layer of the incidence side optical compensation film 318 and the 
birefringence layer of the injection side optical compensation film 328 may be 
arranged along the direction of the substrate normal Pn. In addition, it is same 
also in the following examples to double-stratify the birefringence layer of the 
optical compensation film. 

[0076] B. The 2nd example : drawing 4 is the outline sectional view showing the 
configuration of the liquid crystal device as the 2nd example. Although the case 
where the liquid crystal device 300 of the 1st example forms the incidence side 
optical compensation film 318 on the optical plane of incidence of the incidence 
side covering 315, and the appearance side optical compensation film 328 is 
formed on the irradiation labor attendant of the injection side covering 325 is 



shown Liquid crystal device 300X of the 2nd example forms the incidence side 
optical compensation film 318 between the common electrode 312 (incidence 
lateral electrode) formed on the incidence side substrate 311, and the incidence 
side orientation film 317. The case where the injection side optical compensation 
film 328 is formed between the pixel electrode 322 (injection lateral electrode) 
formed on the injection side substrate 321 and the injection side orientation film 
327 is shown. 

[0077] Even if it forms the incidence side optical compensation film 318 and the 
injection side optical compensation film 328 like liquid crystal device 300X of this 
example, it can be optically regarded as the liquid crystal device 300 of the 1st 
example, and equivalence. Therefore, since the bias of the incident angle 
dependency of the contrast which originates in the pre tilt of a liquid crystal 
molecule [ / near the incidence side orientation film 317 and the injection side 
orientation film 327 ], and is generated can be controlled, improvement in 
contrast can be aimed at. Moreover, it can also be controlled that an optical 
property (birefringence) changes and distribution of brightness occurs by the 
temperature change by generation of heat generated like the conventional 
optical compensation film in the TAG film which is a base material. 
[0078] In addition, you may make it form the incidence side optical compensation 
film 318 and the injection side optical compensation film 328 on the surface of an 



opposite hand in tlie liquid crystal layer 303 of the incidence side substrate 311 
and the injection side substrate 321. Moreover, you may make it form either the 
incidence side optical compensation film 318 and the injection side optical 
compensation film 328 on the optical plane of incidence of the incidence side 
covering 315 which corresponds like the 1st example, and the irradiation labor 
attendant of the injection side covering 325. That is, the incidence side optical 
compensation film is formed on one glass side of the incidence side substrate 
circles, and the injection side optical compensation film can be formed on one 
glass side of the injection side substrate circles. 

[0079] C. The 3rd example : drawing 5 is the outline sectional view showing the 
configuration of the liquid crystal device as the 3rd example. Although the case 
where liquid crystal device 300,300X of the 1st and the 2nd example forms the 
incidence side optical compensation film on one glass side of the incidence side 
substrate circles, and the injection side optical compensation film is formed on 
one glass side of the injection side substrate circles is shown Liquid crystal 
device 300Y of the 3rd example shows the case where the double stratification 
of the incidence side optical compensation film 318 and the injection side optical 
compensation film 328 is being carried out on the irradiation labor attendant of 
the injection side covering 325. 

[0080] Even if it carries out the double stratification of the incidence side optical 



compensation film 318 and the injection side optical compensation film 328 on 
the same glass side like liquid crystal device 300Y of this example, it can be 
optically regarded as the 1st, liquid crystal device 300,300A of the 2nd example, 
and equivalence. Therefore, since the bias of the incident angle dependency of 
the contrast which originates in the pre tilt of a liquid crystal molecule [ / near the 
incidence side orientation film 317 and the injection side orientation film 327 ], 
and is generated can be controlled, improvement in contrast can be aimed at. 
Moreover, it can also be controlled that an optical property (birefringence) 
changes and distribution of brightness occurs by the temperature change by 
generation of heat generated like the conventional optical compensating plate in 
the TAG film which is a base material. 

[0081] In addition, although liquid crystal device 300Y of this example shows the 
case where the double stratification is carried out to the order of the injection 
side side optical compensation film 328 and the plane-of-incidence side optical 
compensation film 318 to the example, the double stratification may be carried 
out to the order of reverse. Moreover, when double-stratifying the birefringence 
layer of the plane-of-incidence side optical compensation film 328, and the 
birefringence layer of the injection side side optical compensation film 328, 
respectively, it is not necessary to distinguish each layers of two or more, 
respectively, and to double-stratify, and a number of two or more layers 



demanded as a whole should just be formed. 

[0082] Moreover, although this example shows the case where the double 
stratification of the plane-of-incidence side optical compensation film 318 and 
the injection side side optical compensation film 328 is carried out on the 
irradiation labor attendant of the injection side side covering 325 to the example 
On one field of the irradiation labor attendant [ of the injection side covering 325 ], 
and field top of an opposite hand, and the injection side substrates 321, It may 
be made to carry out the double stratification on one field of the incidence side 
coverings 315 on the field of the incidence side orientation film 317 on one field 
of the incidence side substrates 31 1 on the field of the injection side orientation 
film 327. Moreover, you may make it form the incidence side optical 
compensation film 318 and the injection side optical compensation film 328 on 
the glass side where incidence side substrate circles differed on the glass side 
where incidence side substrate circles differed from injection side substrate 
circles. That is, what is necessary is just to form at least one optical 
compensation film on at least one glass side included in two substrate circles. 
[0083] D. The configuration of a projector : drawing 6 is the explanatory view 
showing the projector which applied the liquid crystal device of this invention as 
a liquid crystal light valve. In addition, in the following examples, three directions 
which intersect perpendicularly mutually are made into x directions (longitudinal 



direction), tlie direction (lengtliwise direction) of y, and the direction (direction 
parallel to an optical axis) of z for convenience. 

[0084] The projector 1000 is equipped with the illumination-light study system 
100, the colored light separation optical system 200, three liquid crystal light 
valves 300R, 300G, and 300B, cross dichroic prisms (colored light composition 
optical system) 400, and projection lenses (projection optical system) 500. 
[0085] The light injected from the illumination-light study system 100 is divided 
into the colored light of three colors of red (R), green (G), and blue (B) in the 
colored light separation optical system 200. Each separated colored light is 
modulated according to a picture signal (image information) in the liquid crystal 
light valves 300R, 300G, and 300B. Each modulated colored light (image light) 
will be compounded with the cross dichroic prism 400, and a projection 
indication of the color picture will be given on a screen with the projection lens 
500. 

[0086] Drawing 7 is the explanatory view expanding and showing the 
illumination-light study system 100 of drawing 6 . This illumination-light study 
system 100 is equipped with light equipment 120, the 1st and 2nd lens arrays 
140,150, the polarization generating optical system 160, and the superposition 
lens 170. Light equipment 120, the 1st and 2nd lens arrays 140,150, the 
polarization generating optical system 160, and the superposition lens 170 are 



arranged so that each optical axis may be in agreement with system optical-axis 
100ax. In addition, the lighting field LA which the illumination-light study system 
100 illuminates in drawing 7 corresponds to the liquid crystal light valves 300R, 
300G, and 300B of drawing 6 . 

[0087] light equipment 120 - abbreviation - it has the function to inject an 
parallel bundle of rays, the synchrotron orbital radiation by which light equipment 
120 was injected from the light source lamp 122 and the light source lamp 122 - 
reflecting - a light source optical axis (system optical-axis lOOax) - abbreviation 
- it has the reflector 124 made into an parallel bundle of rays. As a light source 
lamp 122, high voltage electric-discharge lamps, such as a metal halide lamp 
and a high voltage mercury electric-discharge lamp, are used. As a reflector 124, 
the concave mirror which has the reflector of a rotating paraboloidal shape is 
used. In addition, it is also possible to use as a reflector the concave mirror 
which has the reflector of an ellipsoid-of-revolution configuration. However, it is 
necessary to prepare the parallel-ized lens which changes into parallel light a 
condensing light injected from light equipment near the effective area of a 
reflector in this case. 

[0088] The 1st lens array 140 has two or more small lenses 142 arranged in the 
shape of a matrix. Each smallness lens 142 is a plano-convex lens, and the 
appearance configuration when seeing from z is set up so that it may become 



the lighting field LA (liquid crystal light valve) and an analog, abbreviation by 
which the 1st lens array 140 was injected from light equipment 120 -- an parallel 
bundle of rays is divided and injected to two or more partial bundle of rayses. In 
addition, the 1st lens array 140 is equivalent to the division optical element of 
this invention. 

[0089] The 2nd lens array 150 has two or more small lenses 152 arranged in the 
shape of a matrix, and the same thing as the 1st lens array 150 is used. The 2nd 
lens array 150 has the function to which image formation of the image of each 
smallness lens 142 of the 1st lens array 140 is carried out on the lighting field LA 
while having the function arranged so that each medial axis of the partial bundle 
of rays injected from the 1st lens array 140 may become almost parallel to 
system optical-axis lOOax. In addition, the 2nd lens array 150 is omissible. 
[0090] The partial bundle of rays injected from each smallness lens 142 of the 
1st lens array 140 is condensed in the near location 160, i.e., polarization 
generating optical system, through the 2nd lens array 150 so that it may illustrate. 
[0091] The polarization generating optical system 160 is constituted by two 
polarization generating component arrays 160A and 160B. To system 
optical-axis 100ax, the 1st and 2nd polarization generating component arrays 
160A and 160B are arranged so that it may become symmetrical. 
[0092] Drawing 8 is the explanatory view expanding and showing polarization 



generating component array 160A of drav»'ing 7 . Drawing 8 (A) sliows tlie 
perspective view of 1st polarization generating component array 160A, and 
drawing 8 (B) shows the top view when seeing from +y. Polarization generating 
component array 160A is equipped with the gobo 62, the polarization beam 
splitter array 64, and the selection phase contrast plate 66. In addition, the same 
is said of 2nd polarization generating component array 160B. 
[0093] As shown in drawing 8 (A), column-like translucency plate 64c which has 
the cross section of an abbreviation parallelogram sticks two or more 
polarization beam splitter arrays 64, they are put together, and are constituted. 
Polarization demarcation membrane 64a and reflective film 64b are formed in 
the interface of each translucency plate 64c by turns. In addition, a dielectric 
multilayer is used as polarization demarcation membrane 64a, and a dielectric 
multilayer and a metal membrane are used as reflective film 64b. 
[0094] Face shield 62b and effective area 62a are arranged in the shape of a 
stripe, and the gobo 62 is constituted. A gobo 62 interrupts the bundle of rays 
which carries out incidence to face shield 62b, and has the function to pass the 
bundle of rays which carries out incidence to effective area 62a. Face shield 62b 
and effective area 62a are arranged so that the partial pencil of light rays 
injected from the 1st lens array 140 ( drawing 7 ) may carry out incidence only to 
polarization demarcation membrane 64a of the polarization beam splitter array 



64 and may not carry out incidence to reflective film 64b. As shown in drawing 8 
(B), specifically, the core of effective area 62a of a gobo 62 is arranged so that it 
may be mostly in agreement with the core of polarization demarcation 
membrane 64a of the polarization beam splitter array 64. Moreover, the aperture 
width Wp of the x directions of effective area 62a is set up almost equally to the 
magnitude of the x directions of polarization demarcation membrane 64a. the 
bundle of rays which passed effective area 62a of a gobo 62 at this time ~ the ~ 
all will carry out incidence of almost only to polarization demarcation membrane 
64a, and incidence will be carried out to reflective film 64b. In addition, as a gobo 
62, what formed selectively the film (for example, the chromium film, the 
aluminum film, a dielectric multilayer, etc.) of protection-from-light nature can be 
used for the plate-like transparent body (for example, glass plate). Moreover, 
what prepared opening may be used for the plate of protection-from-light nature 
like an aluminum plate. 

[0095] As a continuous line shows to drawing 8 (B), the chief ray (medial axis) 
carries out incidence of each partial bundle of rays injected from the 1st lens 
array 140 ( drawing 7 ) to parallel mostly at system optical-axis lOOax at effective 
area 62a of a gobo 62. Incidence of the partial bundle of rays which passed 
effective area 62a is carried out to polarization demarcation membrane 64a. 
Polarization demarcation membrane 64a divides into the partial bundle of rays of 



s-polarized light, and the partial bundle of rays of p-polarized light the partial 
bundle of rays which carried out incidence. At this time, the partial bundle of rays 
of p-polarized light penetrates polarization demarcation membrane 64a, and the 
partial bundle of rays of s-polarized light is reflected by polarization demarcation 
membrane 64a. The partial bundle of rays of s-polarized light reflected by 
polarization demarcation membrane 64a is further reflected in reflective film 64b 
toward reflective film 64b. At this time, the partial bundle of rays of the 
p-polarized light which penetrated polarization demarcation membrane 64a, and 
the partial bundle of rays of s-polarized light reflected by reflective film 64b are 
parallel mostly mutually. 

[0096] The selection phase contrast plate 66 is constituted by opening layer 66a, 
and lambda/2 phase contrast layer 66b. In addition, opening layer 66a is a part 
in which lambda/2 phase contrast layer 66b is not formed. Opening layer 66a 
has the function which penetrates the linearly polarized light light which carries 
out incidence as it is. On the other hand, lambda/2 phase contrast layer 66b has 
the function as a polarization sensing element to change the linearly polarized 
light light which carries out incidence into the linearly polarized light light light 
and the polarization direction cross at right angles. In this example, as shown in 
drawing 8 (B), incidence of the partial bundle of rays of the p-polarized light 
which penetrated polarization demarcation membrane 64a is carried out to 



lambda/2 phase contrast layer 66b. Therefore, in lambda/2 phase contrast layer 
66b, the partial bundle of rays of p-polarized light is changed into the partial 
bundle of rays of s-polarized light, and is injected. On the other hand, since 
incidence is carried out to opening layer 66a, the partial bundle of rays of 
s-polarized light reflected by reflective film 64b is injected with the partial bundle 
of rays of s-polarized light. That is, the partial bundle of rays of the unpolarized 
light which carried out incidence to the polarization generating optical system 
160 will be changed into the partial bundle of rays of s-polarized light, and will be 
injected. In addition, the partial bundle of rays which carries out incidence to the 
polarization generating optical system 160 can also be changed and injected to 
the partial bundle of rays of p-polarized light by arranging lambda/2 phase 
contrast layer 66b only to the injection side of the partial bundle of rays of 
s-polarized light reflected by reflective film 64b. It seems that nothing is prepared 
in the part of opening layer 66a, but lambda/2 phase contrast layer 66b may only 
be stuck on the injection side of the partial bundle of rays of p-polarized light, or 
the partial bundle of rays of s-polarized light as a selection phase contrast plate 
66. 

[0097] In addition, although the above-mentioned polarization generating optical 
system 160 shows the case where it has two polarization generating component 
arrays arranged to system optical-axis lOOax at the object, you may make it 



equipped with one polarization sensing-element array. 

[0098] As mentioned above, two or more partial bundle of rayses injected from 
the 1st lens array 140 are changed into about one kind of linearly polarized light 
light to which the polarization direction was equal, respectively while being 
separated into two partial bundle of rayses by the polarization generating optical 
system 160 for every partial bundle of rays. Two or more partial bundle of rayses 
to which the polarization direction was equal will be superimposed on the lighting 
field LA with the superposition lens 170 shown in drawing 7 . At this time, the 
luminous-intensity distribution which irradiates the lighting field LA serves as 
homogeneity mostly. 

[0099] The illumination-light study system 100 ( drawing 6 ) injects the 
illumination light (s-polarized light light) to which the polarization direction was 
equal, and illuminates the liquid crystal light valves 300R, 300G, and 300B 
through the colored light separation optical system 200. That is, two lens arrays 
140,150 and superposition lenses 170 of the illumination-light study system 100 
constitute the integrator optical system for illuminating mostly the lighting field LA 
(liquid crystal light valves 300R, 300G, and 300B) to homogeneity. 
[0100] The colored light separation optical system 200 is equipped with the 
dichroic mirror 220,240 of two sheets, and the relay optical system 250. The light 
injected from illumination-light study system 100B is reflected by the reflective 



mirror 210 towards the 1st dichroic mirror 220. This reflective mirror 210 is not 
necessarily required, and can be omitted by the method of arrangement of 
illumination-light study system 100B. 

[0101] The 1st dichroic mirror 220 penetrates a green light component and a 
blue glow component while reflecting a part for red Mitsunari. Further, it is 
reflected by the reflective mirror 230 and the red light reflected with the 1st 
dichroic mirror 220 is irradiated by the optical plane of incidence of liquid crystal 
light valve 300R for red light through the field lens 260. This field lens 262 has 
the function to change into an almost parallel bundle of rays each partial bundle 
of rays injected from illumination-light study system 100B to that main beam of 
light (chief ray). In addition, the same is said of the field lens 264,260 prepared in 
front of other liquid crystal light valves 300G and 300B. 

[0102] Among the green light and blue glow which penetrated the 1st dichroic 
mirror 220, it is reflected by the 2nd dichroic mirror 240 and green light is 
irradiated through the field lens 264 by the optical plane of incidence of liquid 
crystal light valve 300G for green light. On the other hand, blue glow penetrates 
the 2nd dichroic mirror 240, and is irradiated by the optical plane of incidence of 
liquid crystal light valve 300B for blue glow through the incidence side lens 252, 
a relay lens 256, the injection side lens (field lens) 260, and the relay optical 
system 250 that has the reflective mirror 254,258. Since the path of blue glow is 



longer than the path of other colored light, the relay optical system 250 is used 
for blue glow for preventing decline in the utilization effectiveness of light. That is, 
it is for transmitting the image of the light which carried out incidence to the 
incidence side lens 252 to the injection side lens 260 as it is. In addition, the 
dichroic mirror 220,240 of two sheets is formed by coating the dielectric 
multilayer corresponding to transparence plates, such as a glass plate, 
respectively. 

[0103] Each colored light separated by the colored light separation optical 
system 200 is irradiated on the optical plane of incidence of the corresponding 
liquid crystal light valves 300R, 300G, and 300B for each colored light. In 
addition, the optical plane of incidence of the liquid crystal light valves 300R, 
300G, and 300B for each colored light is equivalent to the lighting field LA which 
the illumination-light study system 100 illuminates. 

[0104] As liquid crystal light valves 300R, 300G, and 300B, either the above 1st 
thru/or the 3rd example liquid crystal devices 300,300X and 300Y are applicable. 
In this example, the liquid crystal device 300 of the 1st example is applied as 
liquid crystal light valves 300R, 300G, and 300B. The polarization direction of the 
polarization light injected from the illumination-light study system 100 is set up in 
the direction (transparency shaft orientation) which can penetrate polarizing 
plate 300i arranged at the optical plane-of-incidence side of a liquid crystal light 



valve. 

[0105] The light which carried out incidence to the optical plane of incidence of 
each liquid crystal light valves 300R, 300G, and 300B is modulated according to 
a picture signal. The actuator which is not illustrated for making a liquid crystal 
panel supply and drive a picture signal is connected to each liquid crystal light 
valves 300R, 300G, and 300B. The modulation bundle of rays modulated 
according to the picture signal in each liquid crystal light valves 300R, 300G, and 
300B is injected as an image light showing the image of each color. 
[0106] Incidence of the image light of each color injected from each liquid crystal 
light valves 300R, 300G, and 300B is carried out to the cross dichroic prism 400. 
The cross dichroic prism 400 has a function as colored light composition optical 
system which compounds the image light of three colors. The dielectric 
multilayer 410 which reflects red sunset in the cross dichroic prism 400, and the 
dielectric multilayer 420 which reflects a blue light are formed in the interface of 
four rectangular prisms in the shape of an abbreviation X character. The image 
light of three colors is compounded by these dielectric multilayers, and is 
injected towards the projection lens 500. 

[0107] A synthetic light generated with the cross dichroic prism 400 is injected in 
the direction of the projection lens 500. The projection lens 500 projects a 
synthetic light injected from the cross dichroic prism 400, and displays a color 



picture on a screen. In addition, a tele cent rucksack lens can be used as a 
projection lens 500. 

[0108] In the above projector 1000, the liquid crystal device 300 of this invention 
is used as red, green, and liquid crystal light valves 300R, 300G, and 300B for 
each blue colored light. The liquid crystal device 300 of this invention can reduce 
the incident angle dependency of the contrast of the image light injected from a 
liquid crystal light valve, as mentioned above. Moreover, in the conventional 
liquid crystal device, since distribution of the brightness generated for change of 
the optical property (birefringence) by the temperature rise of an optical 
compensation film can be controlled, it is possible to reduce the color 
nonuniformity which controls distribution of the brightness independently 
generated, respectively with each liquid crystal light valves 300R, 300G, and 
300B, and is produced in the color picture by which it is indicated by projection. 
[0109] In addition, in the above-mentioned projector 1000, although the so-called 
integrator optical system is used as an illumination-light study system 100 as 
shown in drawing 6 , it is not restricted to this. For example, you may make it 
constitute an illumination-light study system only from light equipment 120 which 
injects an almost parallel bundle of rays. In this case, light does not carry out 
incidence from the various direction to one point on a light valve like [ at the time 
of using integrator optical system ]. However, it is next to impossible to obtain the 



light of an one direction from liglit equipment, and various optical elements, such 
as a lens and a mirror, are arranged between light equipment and a liquid crystal 
light valve in a projector. Therefore, it is very difficult to make whenever [ incident 
angle / of the light to a liquid crystal light valve ] into an one direction. Therefore, 
also in the projector which does not use integrator optical system, by using the 
liquid crystal device of this invention as a liquid crystal light valve, the incident 
angle dependency of contrast can be reduced and the contrast of a projection 
image can be raised. 

[0110] Moreover, in the above-mentioned projector 1000, as a flux of light 
division optical element for dividing into two or more partial bundle of rayses the 
bundle of rays injected from light equipment 120, although the lens array 140 is 
used, it is also possible to use the transparent material of the shape of a rod 
called a rod integrator instead of the lens array 140. As a rod integrator, the 
hollow-like rod which the cross section made combining a square glass rod or 
four mirrors can be used, for example. As well as the case where the lens array 
140 is used when using such a rod integrator, since two or more false light 
sources will arise, the effectiveness using the liquid crystal device of this 
invention as a liquid crystal light valve is large. 

[0111] Moreover, the illumination-light study system 100 may be omitted 
although it has the polarization generating optical system 160. 



[0112] E. modification: -- tlie range which this invention is not restricted to an 
above-mentioned example or an above-mentioned operation gestalt, and does 
not deviate from that summary in addition - setting ~ various voice ~ it is 
possible to set like and to carry out, for example, the following deformation is 
also possible. 

[0113] (1) The liquid crystal device of the above-mentioned example explains to 
an example the case where the optical compensation film is formed on one [ at 
least ] glass side the incidence side substrate on the staff in a liquid crystal panel, 
or injection side substrate on the staff. However, you may make it arrange the 
optical compensation component which has the optical compensation film 
formed vacuum evaporationo or by carrying out a spatter from across in the 
inorganic oxide on the glass plate between an incidence side polarizing plate 
and liquid crystal panels at least at one side of a between [ a injection side 
polarizing plate and liquid crystal panels ]. Although components mark increase 
even if such, it is possible to acquire the same effectiveness as the 
above-mentioned example. 

[0114] (2) Although the configuration of the above-mentioned projector shows 
the projector which displays a color picture to the example, it can apply this 
invention similarly in the projector which displays a monochrome image. 
[0115] (3) Although the above-mentioned example explains the projector to the 



example as an indicating equipment which applied the liquid crystal device of 
this invention, it is also possible to apply the liquid crystal device of this invention 
to the indicating equipment of a direct viewing type. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the liquid 
crystal device as the 1st example. 

[Drawing 2] It is the explanatory view showing the condition of the liquid crystal 
molecule of the liquid crystal layer 303 in the incidence side orientation film 317 
and injection side orientation film 327 neighborhood, and the molecule of the 
incidence side optical compensation film 318 and the injection side optical 

compensation film 328. 

[Drawing 3] It is the explanatory view showing the principle which cancels the 
birefringence of a dip liquid crystal molecule. 

[Drawing 4] It is the outline sectional view showing the configuration of the liquid 
crystal device as the 2nd example. 

[Drawing 5] It is the outline sectional view showing the configuration of the liquid 



crystal device as the 3rd example. 

[Drawing 6] It is the explanatory view showing the projector which applied the 
liquid crystal device of this invention as a liquid crystal light valve. 
[Drawing 7] It is the explanatory view expanding and showing the 
illumination-light study system 100 of drawing 6 . 

[Drawing 8] It is the explanatory view expanding and showing polarization 
generating component array 160A of drawing 7 . 

[Drawing 9] It is the perspective view showing the outline configuration of the 
conventional liquid crystal device which has an optical compensation film. 
[Drawing 10] It is the outline sectional view showing the structure of the 1st 
optical compensation film 805. 

[Drawing 11] It is the explanatory view showing the trouble of an optical 
compensation film. 
[Description of Notations] 

300 -- Liquid crystal device 
300X - Liquid crystal device 
300Y - Liquid crystal device 
300a -- Liquid crystal panel 
300Xa(s) - Liquid crystal panel 
300Ya(s) - Liquid crystal panel 



300i -- Incidence side polarizing plate 
300o -- Injection side polarizing plate 

301 - Incidence side substrate section 
301 X - Incidence side substrate section 
301Y - Incidence side substrate section 

302 ~ Injection side substrate section 
302X - Injection side substrate section 
302Y - Injection side substrate section 

303 - Liquid crystal layer 

31 1 - Incidence side substrate 

312 - Common electrode 

313 - Micro-lens array 
313a - Micro lens 

314 - Optical adhesives 

315 -- Incidence side covering 

316 -- Protection-from-light section (BM) 

317 -- Incidence side orientation film 

318 -- Incidence side optical compensation film 

321 -- Injection side substrate 

322 - Pixel electrode 



323 -- Thin film transistor 
325 -- Injection side covering 

327 - Injection side orientation film 

328 ~ Injection side optical compensation film 
31 7d - The direction of rubbing 

327d ~ The direction of rubbing 
1000 - Projector 

100 - Illumination-light study system 
100B - Illumination-light study system 
lOOax(es) ~ System optical axis 
120 ~ Light equipment 
122 ~ Light source lamp 
124 ~ Reflector 140,150 ~ Lens array 
142 ~ Smallness lens 
152 -- Smallness lens 

160 -- Polarization generating optical system 

160A, 160B - Polarization generating component array 

62 -- Gobo 

62a -- Effective area 

62b ~ Face shield 



64 -- Polarization beam splitter array 

64a -- Polarization demarcation membrane 

64b - Reflective film 

64c - Translucency plate 

66 - Selection phase contrast plate 

66a - Opening layer 

66 b-lambda / 2 phase contrast layers 

170 - Superposition lens 

200 - Colored light separation optical system 

210,230 - Reflective mirror 

220,240 - Dichroic mirror 

240 - The 2nd dichroic mirror 

250 - Relay optical system 

252 - Incidence side lens 

256 -- Relay lens 

254,258 -- Reflective mirror 

260 -- Field lens (injection side lens) 

262 -- Field lens 

264 -- Field lens 

300R, 300G, 300B - Liquid crystal light valve 



400 - Cross dichroic prism (colored light composition optical system) 

410 -- Dielectric multilayer 

420 - Dielectric multilayer 

500 - Projection lens (projection optical system) 

800 - Liquid crystal device 

801 - Liquid crystal panel 
8021 - The 1st polarizing plate 
802o - The 2nd polarizing plate 

805 - 1st optical compensation film 

806 - 2nd optical compensation film 
812 - Base material 

814 - Optical compensation layer 
LA - Lighting field 

Ma - Forward optically uniaxial matter 
Mb -- Forward optically uniaxial matter 
Mc - Negative optically uniaxial matter 
Pn -- Substrate normal 
Wp -- Aperture width 



